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T ◦ T ⇒ T
!
 $
f ∈ C(A, B)
+µ¬$Y%¬
T (f) ◦ ηA = (ηB ◦ f)
∗ ◦ ηA
 #&$R¬('aY­7+­Û  !
T

= ηB ◦ f .
:	¬?
v¬
η
­Vª	' >M%  b=ª !¸28­Ûd
idC ⇒ T
!
 $#53¬'
	
A
!)7Y¬ 
v¬ X$
C
+aµ¬$Y%¬
µA ◦ T (µA) = id
∗
T (A) ◦ (ηT (A) ◦ id
∗
T (A))
∗
 #&$R¬('a6­78­Ûd´ !
T
'
µ

= (id∗T (A) ◦ (ηT (A) ◦ id
∗
T (A)))
∗
= ((id∗T (A) ◦ ηT (A)) ◦ id
∗
T (A))
∗
= (idT (A) ◦ id
∗
T (A))
∗
= id∗T (A)
∗
= (id∗T (A) ◦ idT (T (A)))
∗
= id∗T (A) ◦ id
∗
T (T (A))
= µA ◦ µT (A) .
 $#53¬'
	
A
!)7Y¬ 
v¬ X$
C
+aµ¬$Y%¬
µA ◦ ηT (A) = id
∗
T (A) ◦ ηT (A) #"$X¬5'Y­7+­Û´!
µA

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,5z  6­Û¬%)R¬·% =
= idT (A) .
k	<$#43¬'
@
A
 !)1=¬8
v¬ X$
C
+aµ¬ = ·¬
µA ◦ T (ηA) = id
∗
T (A) ◦ (ηT (A) ◦ ηA)
∗
 #&$R¬('aY­7+­Û  !
µ
d'
T

= (id∗T (A) ◦ (ηT (A) ◦ ηA))
∗
= ((id∗T (A) ◦ ηT (A)) ◦ ηA)
∗
= (idT (A) ◦ ηA)
∗
= (ηA ◦ idA)
∗
= T (idA) .
k	<$#43¬'
@
A
 !)1=¬8
v¬ X$
C
+aµ¬ = ·¬
µA ◦ T (idT (A)) = id
∗
T (A) ◦ (ηT (A) ◦ idT (A))
∗
 #&$R¬('aY­7+­Û  !
T
d'
µ

= id∗T (A) ◦ η
∗
T (A)
= (id∗T (A) ◦ ηT (A))
∗
= id∗T (A)
= µA .
D    ¬	
T
d'
T′
#b¬ +µ#43¬'
@Ûª2 !)1=¬ 
v¬ X$
eWMon(C)
! k¬@
λ
#v¬22d'R
2U#B­Vª¸ !'Md
T

T′
!"=¬ µ¬ =%¬
λ ∈ WMon(C)(M0(T), M0(T′))
!
 
 ¬@
T = (T0, η,−∗)
+
T′ = (T ′0, η
′,−∗
′
)
+
M0(T) = (T, µ, η)
'
M0(T
′) = (T ′, µ′, η′)
!
8  	d<$ f ∈ C(A, B) +µ¬ =%¬
T ′(f) ◦ λA = (η
′
B ◦ f)
∗′ ◦ λA
= (λB ◦ ηB ◦ f)
∗′ ◦ λA
 #v¬&
v>Bª¬
λ
­Vª2d'XU#J­Vª¸ !'M
T
_
T
′ 
= ΛB ◦ (ηB ◦ f)
∗
e@-­° #v¬&
v>Bª¬
λ
­Vª2d'XU#J­Vª¸ !'b
T
_
T
′ 
= λB ◦ T (f) .
8  	d<$#53¬'
	 A !)1=¬8
b_¬ -$ C +aµ¬ =%¬
(λ • µ)A = λA ◦ µA
= λA ◦ idT (A)
∗
= (λA ◦ idT (A))
∗′ ◦ λT (A) #v¬'
b>Bª¬
λ
­Vª	'XU# B­Vª¸ !'M
T

T
′ 
= (idT ′(A)
∗′ ◦ (η′T ′(A) ◦ λA)
∗′) ◦ λT (A)
= (idT ′(A)
∗′ ◦ T ′(λA)) ◦ λT (A)
= idT ′(A)
∗′ ◦ (T ′(λA) ◦ λT (A))
= µ′A ◦ (λ ◦ λ)A
= (µ′ • (λ ◦ λ))A .
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  ¬®d¬vN¶   % -¬ #	Md­
Y¬b¸­Û¬¸ª ,·
8 k	<$#43¬'
@ A  !)1=¬ 
v¬ -$ C +aµ¬ = ·¬
(λ • η)A = λA ◦ ηA
= η′A #v¬'
v>Bª¬
λ
­Vª	±RU# B­Vª¸ !'Md
T

T
′  .
¬2ª 2d' ª =dµ 7Yµ¬8
bd X¬5''¬ !'>J
	
M : eWMon(C) → WMon(C)µ­71
M = (M0, M1)
+µ=¬@M¬
M0
­VªR¬('a±¬v·ª­°  ¬5'Y­7+­Û   '
M1
­VªR¬('a±¬v·ª !% %\µª&O
­ !
λ ∈ eWMon(T, T′)
+ 1=¬
M1(λ) = λ ∈ WMon(M0(T), M0(T′))
!
C D
ETF HJILHLKF    ¬X¬±¬#&$
e0
1=¬ !'>J
	+­ÛJ1= _ ¬vF
& #43¬'
@
T = ((T0, T1), µ, η)
 !
1=¬8
b_¬ -$
WMon(C)
·ªvª¸­ R=ª)7Y¬  ¸­ # %T¬
(T0, η,−∗)
+µ=¬@M¬
8 −∗ ­Vª	 !'>J
	+­Û 7Y _¬vF
& f ∈ C(A, T (B)) ªvªv­ R=ª µB ◦ T1(f) !
 D   kd<$D#43¬'
@
T
 ! 7Y¬ 
v¬ -$
WMon(C)
+
e0(T)
­Vª#53¬'
	 ! 7Y¬ 
b_¬ -$
eWMon(C)
!
 
¬	
T = (T, µ, η)
#v¬®d´#43¬'
@!)7Y¬ 
v_¬ -$
WMon(C)
! 2¬ª¬@
e0(T) = (T0, η,−∗)
!
 $
f ∈ C(A, T (B))
+aµ¬ = ·¬
f∗ ◦ ηA = (µB ◦ T (f)) ◦ ηA
 #&$R¬('aY­7+­Û  !
−∗

= µB ◦ (T (f) ◦ ηA)
= µB ◦ (ηB ◦ f)
= (µB ◦ ηB) ◦ f
= idT (B) ◦ f
= f .
 $
f ∈ C(A, T (B))
d' !®d<$
g ∈ C(B, T (C))
+aµ¬$Y%¬
g∗ ◦ f∗ = (µC ◦ T (g)) ◦ (µB ◦ T (f))
 #&$R¬('a6­78­Ûd !
−∗

= µC ◦ (T (g) ◦ µB) ◦ T (f)
= µC ◦ (µT (C) ◦ (T ◦ T )(g)) ◦ T (f)
= ((µC ◦ µT (C)) ◦ (T ◦ T )(g)) ◦ T (f)
= ((µC ◦ T (µC)) ◦ T (T (g))) ◦ T (f)
= µC ◦ ((T (µC) ◦ T (T (g))) ◦ T (f))
= µC ◦ T (µC ◦ T (g)) ◦ T (f)
= µC ◦ (T (g
∗) ◦ T (f))
= µC ◦ T (g
∗ ◦ f)
= (g∗ ◦ f)∗ .
 D    ¬@
T
d'
T′
#b¬ +µ#43¬'
@Ûª®! 1=¬8
b_¬ -$
WMon(C)
!2¬@
λ
#v¬®'X
U#J­Vª¸ !'b
T
_
T′
! =¬1µ¬ = ·¬
λ ∈ eWMon(C)(e0(T), e0(T′))
!
ÅkÅÍNOPO'Q	R
,5  6­Û¬%)R¬·% =
 
 ¬@
T = (T, µ, η)
+
T
′ = (T ′, µ′, η′)
+
e0(T) = (T0, η,−
∗)
±
e0(T
′) = (T ′0, η
′,−∗
′
)
!
k	<$#43¬'
@
A
 !)1=¬8
v¬ X$
C
+aµ¬ = ·¬
λA ◦ ηA = (λ • η)A
= λ′A #v¬&
v>Bª¬
λ
­Vª2d'XU#J­Vª¸ !'b
T
_
T
′  .
k	<$
f ∈ C(A, T (B))
+µ¬ = ·¬
λB ◦ f
∗ = λB ◦ (µB ◦ T (f))
= (λB ◦ µB) ◦ T (f)
= (λ • µ)B ◦ T (f)
= (µ′ • (λ ◦ λ))B ◦ T (f)
 #v¬&
v>Bª¬
λ
­Vª2d'XU# B­Vª¸ !'M
T
_
T
′ 
= (µ′B ◦ (λ ◦ λ)B) ◦ T (f)
= µ′B ◦ ((λ ◦ λ)B ◦ T (f))
= µ′B ◦ ((T
′(λB) ◦ λT (B)) ◦ T (f))
= µ′B ◦ (T
′(λB) ◦ (λT (B) ◦ T (f)))
= µ′B ◦ (T
′(λB) ◦ (T
′(f) ◦ λA))
= µ′B ◦ ((T
′(λB) ◦ T
′(f)) ◦ λA)
= µ′B ◦ (T
′(λB ◦ f) ◦ λA)
= (µ′B ◦ T
′(λB ◦ f)) ◦ λA
= (λB ◦ f)
∗′ ◦ λA .
k¬®·ª ? d'  1ª Yµ 7Yµ¬ 
v¨R¬('a±¬%!'>J?
@_
e = (e0, e1) : WMon(C) →
eWMon(C)
µ­77
e0
R¬('a±¬b ·ª2­°  ®¬('a6­78­Ûd  ?´' µ­77
e1
X¬5''¬vq·ª ! % %Tµª&O­ !
λ ∈
WMon(T, T′)
+ 7Y¬
e1(λ) = λ ∈ eWMon(e0(T), e0(T′))
!
 K K%HJILHLKF  Y¬ !'>J
	vª
M
±
e
M¬ 8µ­VªU#J­Vª¸	ª! 
v¬ -¸­Û¬ª&!
 
k¬@
T = ((T0, T1), µ, η)
#v¬#53¬'
	k!
WMon(C)
!  ¬@
e(T) = (T0, η,−∗)
d'
M0(e0(T)) =
((T ′0, T
′
1), µ
′, η)
!
k	<$
f ∈ C(A, B)
+µ¬ = ·¬
T ′1(f) = (ηB ◦ f)
∗
= µB ◦ T1(ηB ◦ f)
= µB ◦ (T1(ηB) ◦ T1(f))
= (µB ◦ T1(ηB)) ◦ T1(f)
= T1(idB) ◦ T1(f)
 #v¬'
v>Bª¬
((T0, T1), µ, η)
­Vª	d1#53¬'
	p !
WMon(C)

= T1(idB ◦ f)
= T1(f) .
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  ¬®d¬vN¶   % -¬ #	Md­
Y¬b¸­Û¬¸ª , D
 $#53¬'
	
A
!)7Y¬ 
v¬ X$
C
+aµ¬$Y%¬
µ′A = id
∗
T (A)
= µA ◦ T1(idT (A))
= µA
 #b¬'
v>Bª¬
((T0, T1), µ, η)
­Vªd´#43¬'
@!
WMon(C)

.
:	¬?
v¬
M ◦ e = idWMon
!
¬	
T = (T0, η,−∗)
#v¬%¨#43¬'
@	 !
eWMon(C)
!  ¬	
M0(T) = ((T0, T1), µ, η)
d'
e0(M0(T)) = (T0, η,−
∗′)
!
 $
f ∈ C(A, T (B))
+aµ¬ = ·¬
f∗
′
= µB ◦ T1(f)
= idT (B)
∗ ◦ (ηB ◦ f)
∗
= (idT (B)
∗ ◦ (ηB ◦ f))
∗
= ((idT (B)
∗ ◦ ηB) ◦ f)
∗
= (idT (B) ◦ f)
∗
 #v¬&
v>Bª¬
(T0, η,−
∗)
­Vª	 #53¬&
@p !
eWMon(C)

= f∗ .
:	¬?
v¬
e ◦ M = ideWMon
!
:	 $R·ª B­k­°  M5> 
v¬b­° =  
A57Y¬p±+­Û!!IM?>2S\]_sXt·ceW=wYuKMSTPRw!""Y)­Vª51=¬EM¬ %\+­Û #v¬	+µ¬v¬
1=¬jª¬­°¯'X·ª' 1=¬oµ¬vN¶®2d'Rªod1=¬d'¬ Y'd'81=¬jª¬®­°¯LX@3P>J?
@+­Û=ª 1=¬
1=¬@ =d' 
  	 
  ?+
C D
ETF HJILHLKFNM   =  
A ¬	
C
d'
D
#v¬ 8µ 
v¬ -¸­Û¬ª&!   ª¬®­°¯LX@3P>J
	+­Û
C → D
­Vª´
@>YRP> # %\¬
(F, G, α, β)
+aµ=¬@M¬
F
­Vªoª¬®­°¯ !'>J
	
C → D
+
G
­Vªo®ª¬®­°¯ !'>J
	
D → C
+
α±
β
M¬ +µ !'>J?
@+­Û=ª51=_	¬bF
&
(A, B) ∈
#
(C)×
#
(D)
·ªvª¸­ dBM¬¸ªU#Y¬'
	+­ ·¬ %P$	 !'>J
	+­Û
αA,B : D(F (A), B) → C(A, G(B))
±® !'>J?
@8­Ûd
βA,B : C(A, G(B)) → D(F (A), B)
ªP> 
&
1=(+!<$
f ∈ D(B, B′)
d' !	$
g ∈ C(A′, A)
+1=¬­Û b®ª
D(F (A), B)
αA,B- C(A, G(B))
D(F (A′), B′)
f ◦ − ◦ F (g)
?
αA′,B′
- C(A′, G(B′))
G(f) ◦ − ◦ g
?
(1)
D(F (A), B) 
βA,B
C(A, G(B))
D(F (A′), B′)
f ◦ − ◦ F (g)
?
αA′,B′
- C(A′, G(B′))
G(f) ◦ − ◦ g
?
(2)
ÅkÅÍNOPO'Q	R
}d~  6­Û¬%)R¬·% =
D(F (A), B)
αA,B- C(A, G(B))
D(F (A′), B′)
f ◦ − ◦ F (g)
?

βA′,B′
C(A′, G(B′))
G(f) ◦ − ◦ g
?
(3)
D(F (A), B) 
βA,B
C(A, G(B))
D(F (A′), B′)
f ◦ − ◦ F (g)
?

βA′,B′
C(A′, G(B′))
G(f) ◦ − ◦ g
?
(4)

bd®8>¬ !
C>D,EGFHJIJHLKFM    ª¬®­°¯LX@3P>J
	+­Û
(F, G, α, β) : C → D
­Vªgª­Û8#v¬ow=PR`b>sdQ­ !
+±%/$
­ !
+
_­  !	<$
f ∈ D(F (A), B)
+µ¬ = ·¬
αA,B(f ◦ F (idA)) = αA,B(f)
S
_­°­ ¤d' !®$
g ∈ C(A, G(B))
+µ¬ = ·¬
βA,B(G(idB) ◦ g) = βA,B(g)
!
  D   ¬@
(F, G, α, β)
#v¬ ´ª¬®­°¯LX@3P>J?
@+­Û
C → D
!  q$
f ∈ D(F (A), B)
+
µ¬ =%¬
αA,B(f ◦ F (idA)) = G(idB) ◦ αA,B(f)
d' !%<$
g ∈ C(A, G(B))
+µ¬"Y%¬
βA,B(G(idB) ◦ g) = βA,B(g) ◦ F (idA)
! :®¬
b¬­ !
F

G
­Vªq !'>J?
@_,+ 7Y¬ 7Y¬2ª¬­°¯
R@3P>J
	+­Û
(F, G, α, β) : C → D
­Vª'¸2%7!
D     ¬	
(F, G, α, β)
#b¬±¸ %kª¬­°¯LR@3P>J
	+­Û
C → D
!
_­   	d<$
f ∈ D(F (A), B)
+µ¬$Y%¬
βA,B ◦ αA,B(f) = f ◦ F (idA)
!
_­°­   	d<$
g ∈ C(A, G(B))
+µ¬ = ·¬
αA,B ◦ βA,B(g) = G(idB) ◦ g
!
 
_­  ¬	
f ∈ D(F (A), B)
!2¬$Y%¬
βA,B ◦ αA,B(f) = βA,B(αA,B(f ◦ F (idA)))
 #v¬'
b>Bª¬)1=¬ª¬­°¯LR@3P>J
	+­Û´­Vª'¸2% 
= βA,B(G(idB) ◦ αA,B(f) ◦ idA)
 #&$  ­Û Md !2 ¬5'Y­7+­Û   
= idB ◦ f ◦ F (idA)
 #&$  ­Û Md 
	 !2 ¬5'Y­7+­Û   
= f ◦ F (idA) .
_­°­  ¬	
g ∈ C(A, G(B))
! ¬$= ·¬
αA,B ◦ βA,B(g) = αA,B(βA,B(G(idB) ◦ g)) #v¬'
v>Bª¬ 1=¬ª¬­°¯LRJ3P>J?
@8­Ûd1­Vª'¸2% 
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Y¬b¸­Û¬¸ª },
= αA,B(idB ◦ βA,B(g) ◦ F (idA))
 #"$  	­Û@GM   !  ®¬('a6­78­Ûd   
= G(idB) ◦ g ◦ idA
 #"$  	­Û@GM   !  ®¬('a6­78­Ûd   
= G(idB) ◦ g .
 D  MN¬@
(F, G, α, β)
#v¬®'¸2%Âª¬­°¯LRJ3P>J?
@8­Ûd
C → D
!
+­ k$
f ∈ D(F (A), B)
d' !%<$
h ∈ C(A′, A)
+µ¬"= ·¬
αA′,B(f ◦ F (h)) =
αA,B(f) ◦ h
!
_­°­  k´$
f ∈ D(F (A), B)
' ! d<$
k ∈ D(B, B′)
+µ¬2= ·¬
αA,B′(k ◦ f) =
G(k) ◦ αA,B(f)
!
_­°­°­  kd<$
g ∈ C(A, G(B))
±"!g<$
h ∈ C(A′, A)
+kµ¬ = ·¬
βA′,B(g◦h) = βA,B(g)◦
F (h)
!
_­  k!$
g ∈ C(A, G(B))
± !!d<$
k ∈ D(B, B′)
+oµ¬ Y%¬
βA,B′(G(k) ◦ g) =
k ◦ βA,B(g)
!
 
+­  k¬@
f ∈ D(F (A), B)
±
h ∈ C(A′, A)
!B¬ = ·¬
αA′,B(f ◦ F (h)) = αA′,B(idB ◦ f ◦ F (h))
= G(idB) ◦ αA,B(f) ◦ h
 #"$  	­Û@GMd !2 ®¬('a6­78­Ûd   
= G(idB) ◦ αA,B(f) ◦ idA ◦ h
= αA,B(idB ◦ f ◦ F (idA)) ◦ h #"$  	­Û@GMd !2 ®¬('a6­78­Ûd   
= αA,B(f) ◦ h .
_­°­  k¬@
f ∈ D(F (A), B)
±
k ∈ D(B, B′)
!B¬ Y%¬
αA,B′(k ◦ f) = αA,B′(k ◦ f ◦ F (idA))
 #v¬&
v>Bª¬ 7Y¬ª¬®­°¯LX@3P>J
	+­Û´­Vª'¸ % 
= G(k) ◦ αA,B(f) ◦ idA
 #"$  	­Û@GMd !2 ®¬('a6­78­Ûd   
= G(k) ◦ αA,B(f) .
_­°­°­  k¬@
g ∈ C(A, G(B))
d'
h ∈ C(A′, A)
!B¬ Y%¬
βA′,B(g ◦ h) = βA′,B(G(idB) ◦ g ◦ h)
 #b¬'
v>Bª¬ 7Y¬ª¬®­°¯LX@3P>J?
@+­Û´­Vªo±¸ % 
= idB ◦ βA,B(g) ◦ F (h)
 #"$  	­Û@GM  ! ®¬('a6­78­Ûd   
= βA,B(g) ◦ F (h) .
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g ∈ C(A, G(B))
d'
k ∈ D(B, B′)
!B¬$= ·¬
βA,B′(G(k) ◦ g) = βA,B′(G(k) ◦ g ◦ idA)
= k ◦ βA,B(g) ◦ F (idA)
 #"$  	­Û@GMd  ! ®¬('a6­78­Ûd   
= k ◦ idB ◦ βA,B(g) ◦ F (idA)
= k ◦ βA,B(G(idB) ◦ g ◦ idA)
 #"$  	­Û@GMd  ! ®¬('a6­78­Ûd   
= k ◦ βA,B(g) .
 K K%HJILHLKF  ¬@
(F, G, α, β)
#v¬´ ª¬®­°¯LX@3P>J?
@+­Û
C → D
ªP> 
&61=
F
­Vª  !'>J?
¯
_
C → D
! ¬%ª¬@
T = G ◦ F
!  qd<$ #53¬'
	
A
 ! 1=¬ 
v¬ -$
C
+®µ¬ ª¬	
ηA =
αA,F (A)(idF (A))
'
µA = G(βT (A),F (A)(idT (A)))
! =¬67Y¬ ¸­ # %\¬
(T, µ, η)
­Vª! ª¬­°¯
2d'R! 7Y¬ 
v¬ X$
C
!
 
k	<$
f ∈ C(A, A′)
+µ¬$Y%¬
T (f) ◦ ηA = G(F (f)) ◦ αA,F (A)(idF (A)) #&$ k¬®   _­°­ 
= αA,F (A′)(F (f) ◦ idF (A))
= αA,F (A′)(idF (A′) ◦ F (f)) #&$ k¬®   _­ 
= αA′,F (A′)(idF (A′)) ◦ f
= ηA′ ◦ f .
k	<$
f ∈ C(A, A′)
+µ¬$Y%¬
T (f) ◦ µA = G(F (f)) ◦ G(βT (A),F (A)(idT (A)))
= G(F (f) ◦ βT (A),F (A)(idT (A))) #"$ ¬   _­  
= G(βT (A),F (A′)(G(F (f)) ◦ idT (A)))
= G(βT (A),F (A′)(idT (A′) ◦ T (f))) #"$ ¬   _­°­°­ 
= G(βT (A′),F (A′)(idT (A′)) ◦ F (T (f)))
= G(βT (A′),F (A′)(idT (A′))) ◦ G(F (T (f)))
= µA′ ◦ (T ◦ T (f)) .
k	<$#43¬'
@
A
 ! 1=¬8
v¬ X$
C
+aµ¬$Y%¬
T (idA) ◦ µA = G ◦ F (idA) ◦ G(βT (A),F (A)(idT (A)))
= G(F (idA) ◦ βT (A),F (A)(idT (A)))
= G(idF (A) ◦ βT (A),F (A)(idT (A))) #v¬'
v>Bª¬
F
­Vª	 !'>J?
@_ 
= G(βT (A),F (A)(idT (A)))
= µA .
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Y¬b¸­Û¬¸ª }d|
 	$#53¬'
	
A
!)7Y¬ 
v_¬ -$
C
+aµ¬)=%¬
βT (A),F (A)(idT (A)) ◦ (F ◦ G)(βT (A),F (A)(idT (A)))
= βT (T (A)),F (A)(idT (A) ◦ G(βT (A),F (A)(idT (A)))) #&$ k¬2   _­°­°­ 
= βT (T (A)),F (A)(G(βT (A),F (A)(idT (A))) ◦ idT (T (A)))
= βT (A),F (A)(idT (A)) ◦ βT (T (A)),F (T (A))(idT (T (A))) #&$ k¬2   _­  
=¬?
v¬
µA ◦ T (µA) = µA ◦ µT (A) .
 	$#53¬'
	
A
!)7Y¬ 
v_¬ -$
C
+aµ¬)=%¬
µA ◦ T (ηA) = G(βT (A),F (A)(idT (A))) ◦ (G ◦ F )(αA,F (A)(idF (A)))
= G(βT (A),F (A)(idT (A)) ◦ F (αA,F (A)(idF (A)))) #"$ ¬   _­°­°­  
= G(βA,F (A)(idT (A) ◦ αA,F (A)(idF (A))))
= G(βA,F (A) ◦ αA,F (A)(idF (A))) #"$ ¬   _­  
= G(idF (A) ◦ F (idA))
= T (idA) .
 	$#53¬'
	
A
!)7Y¬ 
v_¬ -$
C
+aµ¬)=%¬
µA ◦ ηT (A) = G(βT (A),F (A)(idT (A))) ◦ αT (A),F (T (A))(idF (T (A))) #"$ ¬®   _­°­ 
= αT (A),F (A)(βT (A),F (A)(idT (A)) ◦ idF (T (A)))
= αT (A),F (A)(βT (A),F (A)(idT (A)))
= G(idF (A)) ◦ idT (A) #"$ ¬®  _­°­ 
= G(idF (A))
= G ◦ F (idA)
 #v¬&
v>Bª¬
F
­Vª	 !'>J?
@ 
= T (idA) .
:	¬?
v¬"+µY¬ µ¬EY%¬®ª¬­°¯LRJ3P>J?
@8­Ûd #v¬	+µ¬v¬ +µ®ª¬­°¯ !'>J?
@_vªD±87Y¬ %\¬$!'aª¬­°¯
RJ3­° /­Vª	 !'>J?
@_,+ 7Y¬1µ¬$Y%¬d1STwYtJW6u?5t%IM?>2S\]+>2PRw6sRtOBHKM;=?IM?>2S\]_sXt·ceW=wYuKMSTPRw!
 K K%HJIJHLKF   k¬@
(F, G, α, β)
#b¬´ ª¬®­°¯LX@3P>J
	+­Û
C → D
ªP> 
& 7Y
G
­Vª !'>J
¯

D → C
! 2¬%ª¬	
T = G ◦ F
! kq<$ #43¬'
@
A
!7Y¬ 
v¬ X$
C
+µ¬%ª¬@
ηA =
αA,F (A)(idF (A))
d'
µA = G(βT (A),F (A)(idT (A)))
! ?Y¬7Y¬  ¸­ # %\¬
(T, µ, η)
­Vª% µ¬v5¶
'Xd21=¬8
b_¬ -$
C
!
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 
k	<$
f ∈ C(A, A′)
+µ¬$Y%¬
T (f) ◦ ηA = G(F (f)) ◦ αA,F (A)(idF (A))
= αA,F (A′)(F (f) ◦ idF (A)) #&$ k¬®   _­°­ 
= αA,F (A′)(idF (A′) ◦ F (f))
= αA′,F (A′)(idF (A′)) ◦ f #&$ k¬®   _­ 
= ηA′ ◦ f .
k	<$
f ∈ C(A, A′)
+µ¬$Y%¬
T (f) ◦ µA = G(F (f)) ◦ G(βT (A),F (A)(idT (A)))
= G(F (f) ◦ βT (A),F (A)(idT (A)))
= G(βT (A),F (A′)(G(F (f)) ◦ idT (A))) #"$ ¬   _­  
= G(βT (A),F (A′)(idT (A′) ◦ T (f)))
= G(βT (A′),F (A′)(idT (A′)) ◦ F (T (f))) #"$ ¬   _­°­°­ 
= G(βT (A′),F (A′)(idT (A′))) ◦ G(F (T (f)))
= µA′ ◦ (T ◦ T (f)) .
k	<$#43¬'
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A
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v¬ X$
C
+aµ¬$Y%¬
βT (A),F (A)(idT (A)) ◦ (F ◦ G)(βT (A),F (A)(idT (A)))
= βT (T (A)),F (A)(idT (A) ◦ G(βT (A),F (A)(idT (A)))) #"$ ¬®   _­°­°­ 
= βT (T (A)),F (A)(G(βT (A),F (A)(idT (A))) ◦ idT (T (A)))
= βT (A),F (A)(idT (A)) ◦ βT (T (A)),F (T (A))(idT (T (A))) #"$ ¬®   _­   
=¬?
v¬
µA ◦ T (µA) = µA ◦ µT (A) .
k	<$#43¬'
@
A
 ! 1=¬8
v¬ X$
C
+aµ¬$Y%¬
µA ◦ T (ηA) = G(βT (A),F (A)(idT (A))) ◦ (G ◦ F )(αA,F (A)(idF (A)))
= G(βT (A),F (A)(idT (A)) ◦ F (αA,F (A)(idF (A))))
= G(βA,F (A)(idT (A) ◦ αA,F (A)(idF (A)))) #&$ k¬2   _­°­°­ 
= G(βA,F (A) ◦ αA,F (A)(idF (A))) #&$ k¬2   _­ 
= G(idF (A) ◦ F (idA))
= T (idA) .
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 	$#53¬'
	
A
!)7Y¬ 
v_¬ -$
C
+aµ¬)=%¬
µA ◦ ηT (A) = G(βT (A),F (A)(idT (A))) ◦ αT (A),F (T (A))(idF (T (A)))
= αT (A),F (A)(βT (A),F (A)(idT (A)) ◦ idF (T (A))) #"$ ¬®   _­°­ 
= αT (A),F (A)(βT (A),F (A)(idT (A))) #"$ ¬®  _­°­ 
= G(idF (A)) ◦ idT (A)
= G(idF (A)) #v¬&
v>Bª¬
G
­Vª	 !'>J
	 
= idT (A) .
 	$#53¬'
	
A
!)7Y¬ 
v_¬ -$
C
+aµ¬)=%¬
µA ◦ T (idT (A)) = G(βT (A),F (A)(idT (A))) ◦ (G ◦ F )(idT (A))
= G(βT (A),F (A)(idT (A)) ◦ F (idT (A))) #&$ ¬2   +­°­°­ 
= G(βT (A),F (A)(idT (A)))
= µA .
:	¬?
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@+­Û #v¬	+µ¬v¬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­°¯ !'>J?
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T = (T, µ, η)
  
b_¬ -$
C
+!`b?5IMPRQTWJKMSTPRw%PdKb;=?
/?5s%>PXwYsRt
T
­Vª	2ª¬®­°¯LX@3P>J?
@+­Û
(F, G, α, β) : C → D
ª'> 
' 1=
8 G ­Vª !'>J?
@_ D → C S
8 T = G ◦ F S
8 !	$ A ∈ # (C) +aµ¬ = ·¬ ηA = αA,F (A)(idF (A))
S
8 !	$ A ∈ # (C) +aµ¬ = ·¬ µA = G(βT (A),F (A)(idT (A))
!
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v #v¬ !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­° =LA"O
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T = (T, µ, η)
¢ 
b_¬ -$
C
+ `b?5IMPRQTWJKMSTPRwx! 7Y¬ 'X
T
­Vª 
@>YRP> # %\¬
(D, G, F, ε)
ªP> 
' 1=
8
D
­Vª	B
b_¬ -$BS
8 T = G ◦ F S
8 7Y¬ @>YRP> # %\¬ (F, G, η, ε) ­Vª	 RJ3P>J?
@8­Ûd C → D S
8 ' µ = idU ◦ ε ◦ idF !
*¸±R¬v¬vB+­ !µ¬ = ·¬q b¬¸ª % >8­Ûd
(F, G, α, β) : C → D
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T = (T, µ, η)
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(D, G, F, ε)
µ­71
ε = (εB)B∈ 
	 (D)
d'
εB = βG(B),B(idG(B))
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′(h)) ◦ T ′(λA)
= (h ◦ λA) ◦ (T
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αTA,(B,h) - C(A, B)
C
T((T (A′), µA′), (B
′, h′))
k ◦ − ◦ F T(j)
?
αTA′,(B′,h′)
- C(A′, B′)
GT(k) ◦ − ◦ j
?
.

v >¬ª"!
 $
g ∈ C(A, B)
+
k ◦ g ◦ j = k ◦ h ◦ T (g) ◦ T (j) ◦ ηA′
+ =¬?
v¬ 7Y¬	d­Û@GM
C
T((T (A), µA), (B, h)) 
βTA,(B,h)
C(A, B)
C
T((T (A′), µA′), (B
′, h′))
k ◦ − ◦ F T(j)
?
αTA′,(B′,h′)
- C(A′, B′)
GT(k) ◦ − ◦ j
?
.

v >¬ª"!
 jd<$
f ∈ CT((T (A), µA), (B, h))
+µ¬ =%¬
h′ ◦T (k ◦f ◦ηA ◦ j) = k ◦f ◦T (j)
+K=¬?
v¬
1=¬­Û@GMd
C
T((T (A), µA), (B, h))
αTA,(B,h) - C(A, B)
C
T((T (A′), µA′), (B
′, h′))
k ◦ − ◦ F T(j)
?

βTA′,(B′,h′)
C(A′, B′)
GT(k) ◦ − ◦ j
?
.

v >¬ª"!
ÅkÅÍNOPO'Q	R
|R~  6­Û¬%)R¬·% =
k	<$
g ∈ C(A, B)
+
k ◦ h ◦ T (g) ◦ T (j) = h′ ◦ T (k ◦ g ◦ j)
+=¬?
v¬ 1=¬­Û b
C
T((T (A), µA), (B, h)) 
βTA,(B,h)
C(A, B)
C
T((T (A′), µA′), (B
′, h′))
k ◦ − ◦ F T(j)
?

βTA′,(B′,h′)
C(A′, B′)
GT(k) ◦ − ◦ j
?
.

bd®8>¬¸ª&!
¬o±¬ 7Y 7Y¬o­°'> 
b¬v2µ¬vN¶2'X #&$81=¬ª¬­°¯LRJ3P>J?
@8­Ûd1 ! 1=¬;#M¬'
v¬bX¬  #?b
#Y¯
ªv­7+­Û´­Vª
T
!  qM¬ #?M¬'
­Vª¬ %P$B+ 7Y¬ @>YRP> # %\¬
(F T, GT, αT, βT)
­Vª	"b¬¸ª % >8­Ûd´ !
T
!
     F %"
¬ER­ ¬ª¬	¬
-B2# %\¬ª !oµ¬v5¶ 
bd2d'X·ª)7Y #?M 5­ÛX¬ _µ­71ª¬	XRR¬vª' P> 
@ >M¬	±¬µ
R¬'+­Û± %kª¬ +­
ª! ­°±¬v  R­
 !
   
	  +E 	     E $     
     
?J­Vª®¬.-Bd# %\¬®­Vªo­°YªU#'­7M¬v#"$"1=¬ _¬=ª #­Û % X¬ #	b !
kD$	ª¬@
A
+µ¬jª¬	
T 1(A) = A<ω
+ 1=¬jª¬@ ! 'Y­7¬jª¬ @>Y¬?
v¬¸ªj!D¬ %\¬2¬ 8ªD!
A
!  
<$
f ⊆ A×B
+
T 1(f)
­Vª 1=¬	PMµ¦!$7Y¬ 
v¬ X$
Rel
!'b
T 1(A)

T 1(B)
R¬('a'¬v #&$
ª¬@ 8­° 
T 1(f) =



(〈α1, . . . , αn〉, 〈βσ(1), . . . , βσ(n)〉) ; n ∈ N,
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 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B­Vª¬
-B2# %\¬­Vª­°=ªU#'­7M¬v #"$ 1=¬ :	,# ! % X¬ #	b1ªbª 
­Û_¬v µ­77J7Y¬ !d®­ %P$  !%\#v¬%\¬vH b¬b¬ª
 = UA  ! ¬	
e
#v¬2ª¬	 1=­Vª'/ #Y­7&!
 $ª¬@
A
+ !$%­° ¬ -¬@
n
+pµ¬!R¬('a±¬#&$!­°±> 
@8­Ûd 
n
1=¬ª¬	
CLT n(A)
ª
! % %Tµª&O
8 CLT 0(A) = {(e, α) ; α ∈ A} S
8 CLT n+1(A) = CLT n(A) ∪ {((e, α), U) ; α ∈ A d' U ∈ Mf (CLT n(A))} !
=¬	ª¬	
CLT (A)
!1uPR>2[=QT?KM?5Q\HQTsRO6?5Q\?NtKb`M?5?5ISTw
A
­Vª	R¬('a±¬b #"$2ª¬@ +­°M
CLT (A) =
⋃
n∈N
CLT n(A) .
=¬	ª¬	
LT (A)
 !1QTsRO6?5Q\QT?5tKM`b??NIS\w
A
­Vª	X¬5''¬vª !% %\µª&O
LT (A) = {(e, U) ; U ∈ Mf (CLT (A))} .
 $ª¬	
A
+aµ¬R¬('a'¬ 1=¬ !'>J?
@8­Ûd	
 !'b
CLT (A)

Mf (A)
·ª"!% %\µª&O
8 	
 (e, α) = [α] S
8 	
 ((e, α), [t1, . . . , tn]) = [α] +
∑n
i=1
	

(ti)
!
 $
a ∈ Mf (A)
+µ¬ª¬@
LT (a) = {(e, [t1, . . . , tn]) ∈ LT (A) ;
n
∑
i=1


(ti) = a} .
  <$1ª¬	
A
+	µ¬ ª¬@
T (A) = LT (A)
!  q$
f ⊆ A × B
+
T 2(f)
­Vª 1=¬qPMµ
T 2(A) → T 2(B)
!)7Y¬ 
v¬ X$
Rel
#&$ª¬	 8­° 
T 2(f) = { ((e, [(e, α1), . . . , (e, αn)]), t) ; ∃β1, . . . , βn
(∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)
±
t ∈ LT ([β1, . . . , βn]))} .
 d<$ª¬	
A
+µ¬X¬5''¬ 1=¬PMdµ
δ2A : T
2(A) → (T 2 ◦ T 2)(A)
 ! 7Y¬ 
v¬ -$
Rel#&$2ª¬@ 8­° 
δ2A = { ((e,
∑k
j=1 Uj), T ) ; k ∈ N, U1, . . . , Uk ∈ Mf (CLT (A))±
T ∈ LT ([(e, U1), . . . , (e, Uk)])} .
 $ª¬	
A
+aµ¬R¬('a'¬ 1=¬PMdµ
d2A : T
2(A) → A
 !)1=¬8
v¬ -$
Rel
#"$2ª¬@ +­°M
d2A = {((e, [(e, α)]), α) ; α ∈ A} .
¬$= ·¬ O$7Y¬  ¸­ # %T¬
(T 2, δ2, d2)
­Vª	µ¬v5¶B
v±R­°H1=¬ 
v_¬ -$
Rel
!
  
=¬8M¬ %\8­Ûd' %
v±R% !;'aY­7¬® >% 8­Vª¬@Ûª­Vªµ¬ % %Â¶d'dµ!H¬R¬'¬ #&$
(T 0, δ0, d0)
7J­Vª

v±R­°H1=¬8
b_¬ -$
Rel
O
8 !	$#53¬'
	 A + T 0(A) = Mf (A) ±B+ !	$ f ∈ Rel(A, B) +
T 0(f) = {([α1, . . . , αn], [β1, . . . , βn]) ; ∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)} ;
ÅkÅÍNOPO'Q	R
|X}  6­Û¬%)R¬·% =
8 !	<$!#53¬&
@ A + δA ∈ Rel(T (A), T ◦ T (A)) R¬('a±¬b #"$2ª¬@ +­°M
δ0A = {(
n
∑
i=1
ai, [a1, . . . , an]) ; a1, . . . , an ∈ T (A)} ;
8 !	<$!#53¬&
@ A + dA ∈ Rel(T (A), A) R¬('a'¬v #"$ª¬@ +­°M
d0A = {([α], α) ; α ∈ A} .
 µ+Dµ¬B
vd #@>J­ %\ ±¬µ µ¬v5¶ 
v±Rª >Bª¸­° 21B­Vª 
v±R´'27Y¬µ¬vN¶ 
vd2d'Rª !
7Y¬R#?b¬&
v¬vR¬ ª¬&
@+­Û! ¬	
z
#v¬	 !'>J
	+­Û21=¬vG
' #53¬'
	 ! 1=¬ 
v¬ -$
Rel
ªbª¸­ R=ª
 ¬%\¬¬ !
{0, 1, 2}
!  ®d<$#43¬'
@
A
 ! 7Y¬ 
b_¬ -$
Rel
+µ¬	ª¬	
T (A) = T z(A)(A)
+
δA = δ
z(A)
A
±
dA = d
z(A)
A
! k	$PMdµ
f : A → B
+aµ¬®X¬5''¬
T (f)
#&$2ª¬	 +­°MO
8 ­ ! z(A) = z(B) + 1=¬ T (f) = T z(A)(f) S
8 ­ ! z(A) = 0 ± z(B) = 1 + 1=¬
T (f)
= {([α1, . . . , αn], 〈β1, . . . , βn〉) ; ∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)} ;
8 ­ ! z(A) = 0 ± z(B) = 2 + 1=¬
T (f)
= {([α1, . . . , αn], t) ; ∃β1, . . . , βn
(∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)
d'
t ∈ LT ([β1, . . . , βn]))} ;
8 ­ ! z(A) = 1 ± z(B) = 0 + 1=¬
T (f)
= {(〈α1, . . . , αn〉, [β1, . . . , βn]) ; ∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)} ;
8 ­ ! z(A) = 1 ± z(B) = 2 + 1=¬
T (f)
= {(〈α1, . . . , αn〉, t) ; ∃β1, . . . , βn
(∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)
d'
t ∈ LT ([β1, . . . , βn]))} ;
8 ­ ! z(A) = 2 ± z(B) = 0 + 1=¬
T (f)
= {((e, [(e, α1), . . . , (e, αn)]), [β1, . . . , βn]) ; ∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)} ;
8 ­ ! z(A) = 2 ± z(B) = 1 + 1=¬
T (f)
=
{
((e, [(e, α1), . . . , (e, αn)]), 〈β1, . . . , βn〉) ; ∀i (1 ≤ i ≤ n ⇒ (αi, βi) ∈ f)
}
.
¬ =%¬ O$7Y¬) ¸­ # %\¬
(T, δ, d)
­Vª	µ¬vN¶B
vd2d'R­°21=¬8
v¬ -$
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?J­Vª !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	 ! % %\dµª"!'M 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¬X¬±¬#&$
(Rel,⊗, I, α, λ, ρ)
7Y¬ ! % %\dµ­°M2d'­ÛX % 
v¬ X$ !"?Y¬ !'>J?
@
⊗ : Rel×
Rel → Rel
­Vª2X¬5''¬v ·ª ! % %\dµª"O #53¬'
	8ª,+­7p­Vª 1=¬ 
vP_¬ª¸­Û #?b5> 
	(+g PMdµª,+pµ¬
= ·¬
((α, β), (γ, δ)) ∈ f ⊗ g
­ !
+d'% %P$­ !
+
(α, γ) ∈ f
d'
(β, δ) ∈ g
!Y¬8_¬=ª >JY­7
I­Vª)7Y¬ª¸­° %\¬@!
 d<$´#43¬'
@Ûª
A
d'
B
 !B7Y¬
v_¬ -$
Rel
+
0BA
­Vª 1=¬%Pbµ
A → B
X¬5''¬v #"$
ª¬	 +­°M
0BA = ∅
!;*$!
f, g ∈ Rel(A, B)
+
f + g ∈ Rel(A, B)
R¬('a'¬v #"$
f + g = f ∪ g
!
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­ %P$
(TA)A∈ 	 (Rel)
µ­71
TA = (T (A), µA, ηA, ∆A, εA,

bN
A, dA)
+µ=¬@M¬
(T (A), µA, ηA, ∆A, εA)
­Vªo#­Û% -¬#@M2­° 1=¬

v¬ X$
Rel
+ 
v5
A ∈ Rel(A, T (A))
+
dA ∈ Rel(T (A), A)
ªP> 
' 1= 1=¬­Û@GMd	ª
A
codA - T (A)
I
εA
?
0 I
A
-
T (A)
dA - A
I
ηA
6
0
A
I
-
A
codA - T (A)
T (A) ⊗ T (A)
∆A
?
((η
A ⊗
cod
A ) ◦
λ
A −
1
)
+
((cod
A ⊗
η
A ) ◦
ρ
A −
1
)
-
T (A)
dA - A
T (A) ⊗ T (A)
µA
6
(λ
A
◦ (
εA
⊗
dA
))
+
(ρ
A
◦ (
dA
⊗
εA
))
-
±
A
codA - T (A)
A
dA
?
id
A
-

v >¬­° 7Y¬ 
v_¬ -$
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(TA)A∈ 	 (Rel)
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A
 ! 1=¬
v¬ -$
Rel
+E7Y¬ #­Û % X¬ #	b
(T (A), µA, ηA, ∆A, εA)
­Vª 
bd®8>+­ ·¬  M¬¸ªU# !$
v 
v >+­ ·¬ !
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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A
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v_¬ -$
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+aµ¬ª¬	
8 T 0(A) = Mf (A) S
ÅkÅÍNOPO'Q	R
|d{  6­Û¬%)R¬·% =
8 µ0A = {((a, b), a + b); a, b ∈ Mf (A)}
S
8 η0A = {(∗, [])}
S
8 ∆0A = {(a + b, (a, b)); a, b ∈ Mf (A)}
S
8 ε0A = {([], ∗)}
S
8 
vN 0
A = {(α, [α]); α ∈ A}
S
8 d0A = {([α], α); α ∈ A}
!
?Y¬ !­ %P$
(T 0(A), µ0A, η
0
A, ∆
0
A, ε
0
A,

v5 0
A, d
0
A)A∈ 	 (Rel)
­Vªj M¬ %\8­Ûd' %'5X¬%± !jd­  g¬@M¬ 8­Û%
'¬@Ûª,+ 1=/­Vª 
v 
v8>_8­ ¬	d'
bd®8>+­ ·¬ !
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A
 !)1=¬8
v¬ X$
Rel
+aµ¬ª¬@
8 T 1(A) = A<ω S
8 µ1A =
{
((〈α1, . . . , αm〉, 〈αm+1, . . . , αm+n〉), 〈α1, . . . , αm+n〉); m, n ∈ N
±
α1, . . . , αm+n ∈ A
} S
8 η1A = {(∗, 〈〉)}
S
8 ∆1A = {(a, (a1, a2)); a ∈ S(a1, a2)}
S
8 ε1A = {(〈〉, ∗)}
S
8 
vN 1
A = {(α, 〈α〉); α ∈ A}
S
8 d1A = {(〈α〉, α); α ∈ A}
!
?Y¬ !­ %P$
(T 1(A), µ1A, η
1
A, ∆
1
A, ε
1
A,

v5 1
A, d
1
A)A∈ 	 (Rel)
­Vªj M¬ %\8­Ûd' %'5X¬%± !jd­  g¬@M¬ 8­Û%
'¬@Ûª,+ 1=/­Vª 
v 
v8>_8­ ¬ #@>± 
vd®8>_8­ ¬ !
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4D  k	<$
t ∈ CLT (A)
+µ¬ª¬	R¬@#?1
(t) =
  ­°
{n ∈ N; t ∈ CLT n(A)}
!
kD$
t ∈ CLT (A)
+ !od<$
U1, . . . , Un ∈ Mf (CLT (A))
+µ¬R¬('a±¬+"#"$®­°'> 
	+­Ûq
R¬@#?1
(t)
+
[U1, . . . , Un] · t ⊆ CLT (A)
O
8 [U1, . . . , Un] · (e, α) =
{
∅
­ !
n 6= 1
S
((e, α), U1)
¬ %Îª¬"S
8
[U1, . . . , Un] · ((e, α), [t1, . . . , tk])
=







((e, α), Ui0 + [t
′
1, . . . , t
′
k]); i0 ∈ {1, . . . , n}
±
∃U1, . . . ,Uk ∈ Mf (Mf (CLT (A)))
([Ui0 ] +
∑k
j=1 Uj = [U1, . . . , Un]
d'
∀j ∈ {1, . . . , k} t′j ∈ Uj · tj)







.
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A
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v_¬ -$
Rel
+aµ¬ª¬	
8 T 2(A) = LT (A) S
8 µ2A =







(((e, U1 + U2), (e, [t1, . . . , tk])), (e, U1 + [t
′
1, . . . , t
′
k]));
U1, U2 ∈ Mf (CLT (A)), t1, . . . , tk ∈ CLT (A)
±
∃U1, . . . ,Uk ∈ Mf (Mf (CLT (A)))
(
∑k
j=1 Uj = U2
±
∀j ∈ {1, . . . , k} t′j ∈ Uj · tj)







S
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8 η2A = {(∗, (e, []))}
S
8 ∆2A = {((e, U + V ), ((e, U), (e, V ))); U, V ∈ Mf (CLT (A))}
S
8 ε2A = {((e, []), ∗)}
S
8 
bN 2
A = {(α, (e, [(e, α)])); α ∈ A}
S
8 d2A = {((e, [(e, α)]), α); α ∈ A}
!
=¬ !d®­ %P$
(T 2(A), µ2A, η
2
A, ∆
2
A, ε
2
A,

vN 2
A, d
2
A)A∈ 	 (Rel)
­Vªj b¬%\8­Ûd'%65X¬%Â !D­  g¬@M¬ +­Û %
'¬@8ª
+ 1=­Vª 
v 
vd®8>_8­ ¬ #	>' 
v >+­ ·¬ !
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+aµ¬ª¬	
8 T 3(A) = A<ω S
8 µ3A = {((a1, a2), a); a ∈ S(a1, a2)}
S
8 η3A = {(∗, 〈〉)}
S
8 ∆3A =
{
(〈α1, . . . , αm+n〉, (〈α1, . . . , αm〉, 〈αm+1, . . . , αm+n〉)); m, n ∈ N
±
α1, . . . , αm+n ∈ A
} S
8 ε3A = {(〈〉, ∗)}
S
8 
bN 3
A = {(α, 〈α〉); α ∈ A}
S
8 d3A = {(〈α〉, α); α ∈ A}
!
=¬ !d®­ %P$
(T 3(A), µ3A, η
3
A, ∆
3
A, ε
3
A,

vN 3
A, d
3
A)A∈ 	 (Rel)
­Vªj b¬%\8­Ûd'%65X¬%Â !D­  g¬@M¬ +­Û %
'¬@8ª
+ 1=­Vª 
v >+­ ¬ #@>± 
v 
bd®8>+­ ·¬ !
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